Preparation and characterization of oligonucleotides containing S-[2-(N7-guanyl)ethyl]glutathione.
S-[2-(N7-Guanyl)ethyl]glutathione is the major adduct derived from modification of DNA with 1,2-dibromoethane in biological systems and is postulated to be a mutagenic lesion [Humphreys, W. G., Kim, D.-H., Cmarik, J. L., Shimada, T., & Guengerich, F. P. (1990) Biochemistry 29, 10342-10350]. Oligonucleotides containing this modified base were prepared by treatment of oligonucleotides with S-(2-chloroethyl)glutathione and purified by chromatography. The self-complementary oligonucleotide d(ATGCAT), when thus modified at the single guanine, appeared to associate with itself as judged by UV measurements, but CD and NMR measurements indicated a lack of hybridization, with a decrease in the melting temperature of greater than 10 degrees C. The same lack of self-association was noted when d(ATGCAT) was modified to contain an N-acetyl-S-[2-(N7-guanyl)ethyl]cysteine methyl ester moiety. The oligomer d-(C1A2T3G4C5C6T7) was modified to contain a single S-[2-(N7-guanyl)ethyl]glutathione moiety at the central position, and UV, CD, and 1H NMR studies indicated that this oligomer hybridized to its normal complement d(A8G9G10C11A12T13G14), although the binding was considerably weakened by adduction (imino proton NMR spectroscopy in the presence of H2O indicated that the hydrogen bond signals seen in the oligomer were all broadened upon modification). All proton resonances were identified using two-dimensional 1H NMR spectroscopy. Adduct formation affected the chemical shifts of the base and 1', 2', and 2" protons of T3 and C5, the 2" proton of C6, and the 8 and 1' protons of C11, while little effect was observed on other protons. No cross-peaks were detected between the glutathione and oligomer moieties in two-dimensional nuclear Overhauser enhanced NMR studies. These results suggest that a rather local structural perturbation occurs in the DNA oligomer upon modification and that the glutathione moiety appears to be relatively unperturbed by its placement in the duplex. When the cytosine in the normal d(AGGCATG) complement to d-(CATGCCT) was changed to each of the other three potential bases at the central position, no hybridization with the oligomer d(CATGCCT) containing S-[2-(N7-guanyl)ethyl]glutathione was detected. We conclude that these N7-guanyl derivatives destabilize hybridization and that bases other than cytosine do not appear to show preferential thermodynamic bonding to these adducts, at least in the sequences examined to date.(ABSTRACT TRUNCATED AT 400 WORDS)